Synthesis of CTA 2 -ethyl 2-(ethoxycarbonothioylthio)propanoate
Ethanol (70 ml) was added to a round bottom flask equipped with a stir bar. Potassium Hydroxide (11.45 g, 0.2 moles) was added and left to dissolve for 1 h. Carbon Disulphide (12.1 ml, 0.2 moles) was added dropwise, forming a yellow solution, which was left for 5 h.
Methyl Bromoacetate (6.5 ml, 0.06 moles) was added dropwise and the solution left to stir overnight. The solution was filtered and washed with cold ethanol and concentrated in vacuo.
The crude product was partition in DCM and sat. brine solution and the organic fraction concentrated in vacuo. The residue was washed through a column of basic alumina using pure ethyl acetate as the elutant. The fractions were concentrated in vacuo and then dried under vacuum. Yield 11.437 g 98%. 1 
Additional Data
Infrared spectroscopy showing differences between alcohol and vinyl ester peak as a function of the degree of acetylation of the PVA/PVAc copolymers. Figure S3
groups will catalyse the hydrolysis reaction, leading to blocks of hydroxyl groups if the polymer is not completely hydrolysed. It was expected that complete removal of hydroxyl groups, then reversible acid catalysed reacetylation would introduce acetate functionality randomly. Mean sequence length and the blockiness index, ɳ can be determined by using the integrals of the methylene proton shifts, and the percentages of acetate and hydroxyl groups on the polymer, ( Figure S3 ). Blockiness index can be defined as the percentage of alternating substituents (OH, Ac), divided by the percentages of polymer which can be blocks. 0 ≤ ɳ < 1 indicates blocky distributions, ɳ = 1 a random distribution, and 1 < ɳ ≤ 2 for alternate-like polymers. A more useful graphical representation was reported by Fujiwara and Moritani, 6. This shows that the polymer is highly alternating, and that substitution is almost statistical, with almost no blocks of acetate functionality occurring along the polymer chain. This means that the random reacetylation reaction was highly successful, and that degree of blockiness would not be a variable factor in thermal phase transitions.
End group analysis
Due to the difficulty of using SEC to characterise PVA, and the potential side reactions that could affect chain length, PVAc 10 was prepared and characterised according to the methods used in this paper, using CTA 2 as the chain transfer agent. The polymer was then subjected to hydrazinolysis using hydrazine hydrate solution, and then treatment in 0.3 M HCl solution, mirroring the protocol used to prepare PVA.PVAc copolymers used in this study. Mass
Spectroscopy was then used to examine the precise structure of the polymer at various points throughout. 
